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PRELIMINARY REPORT ON THE GEOLOGY OF THE NEAR-SURFACE

COAL BEDS IN THE KNIFE RIVER AREA, NORTH DAKOTA

By Ronald Law

INTRODUCTION

The Knife River study area covers approximately 1,900 mi?
(4,921 km?) in western North Dakota (pl. 2). This report describes
the structure and stratigraphy of the Sentinel Butte Member and the
HT Butte lignite bed of the Tongue River Member of the Fort Union
Formation (Paleocene). The subsurface data are based on well logs,
correlation diagrams, and structure contour and isopach maps of the
lignite beds. Stratigraphic locations and names of the lignite beds
are shown in figure 1.

PREVIOUS WORK

Geologic studies weée made of the lignite beds and associated
strata of the Sentinel Butte Member in the early part of 1907
(Leonard and Smith, 1909). Later surface mapping, in addition to a
few drillers' reports from water wells, modified the knowledge
concerning the lignite beds of the Sentinel Butte Member (Leconard and
others, 1925; Benson, 1951; Brant, 1953; and Johnson and Kunkel, 1959).
Carlson (1973) modified the previous correlations of lignite beds to
illustrate that the same name has been applied to different beds.
Royse (1970) investigated the Fort Union Formation and discussed
probable depositional environments. Unpublished geologic mapping

along the Little Missouri River bv U.S. Geological Survey personnel



Figure 1,--Stratigraphic location of coal beds in the Knife River
area, North Dakota
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provided additional surface data. Information about four potentially
strippable lignite deposits (written commun., E. A. Rehbein and
M. L. Menge, 1975) provided both subsurface and surface control. Data
from the Paul Weir Company's drilling program (1962) were used for
the Center-Stanton area and M. L. Menge (written commun., 1976)
provided the data used for the Dunn Center area. In 1975, approxi-
mately 30 ﬁoles were drilled and logged by North Dakota Geological
Survéy (U.S. Geological Survey and North Dakota Geological Survey,
1976) and data for the remaining holes are from local, state, and
federal water commissions.
METHOD OF STUDY

Geophysical and lithologic logs from almost 200 holes provided
the basic data for this study. The majority of these holes were
logged and natural gamma-ray and density logs are available. The
density log is reversed on the correlation diagram to more clearly
show the coal beds (pl. 3). Where available, the entire suite of
geophysical logs was used for more positive correlations; and, when
necessary, lithologic logs were used to supplement the geophysical
logs and to facilitate coal correlations (pl. 4). All of the above
sources were used to construct correlation diagrams of the four main
coal beds (pl. 3). After the correlations were determined, structure,
isopach, and projected outcrop maps were prepared in conjunction with
the most reliable surface maps. The accuracy of projections and
correlations is not necessarily dependent on the spacing between

drill holes. In areas where drill holes are scattered, published



subsurface reports (Royse, 1970; Carlson, 1973) were used to
determine the structure of the coal beds.
GENERAL STRUCTURE
The Knife River area is on the eastern flank of the Williston
structural basin. The lignite beds appear to be mostly flat lying
except in an area southeast of the town of Dodge where the beds are
folded and form a syncline.
GENERAL STRATIGRAPHY
The Fort Union Formation (Paleocene) is the lignite-bearing
unit in the area covered by this report. The Sentinel Butte Member,
which conformably overlies the Tongue River Member, contains three
of the four beds described in this report. The fourth bed is at the
contact between the Sentinel Butte and Tongue River Members and is
considered to be the uppermost depositional unit of the Tongue River.
The upper Paleocene and lower Eocene Golden Valley Formation
conformably overlies the Fort Union and forms erosional remmnants in
the central part of the area. Approximately 225 ft (68.6 m) of the
Sentinel Butte has been preserved and is composed mainly of nonmarine
sandstone, shale, and lignite beds. The lignite beds are generally
under less than 500 ft (152 m) of overburden and range in thickness
from 0 to 22 ft (6.7 m). Mercer, Morton, and Napoleon drifts, of
the early Wisconsinan Glacial stage, and Holocene alluvium cover

parts of the study area (Carlson, 1973).



COAL
As many as 13 lignite beds may occur at any location, as shown
on geophysical logs (pl. 4). This report describes only the four
most continuous beds. 1In ascending stratigraphic order these beds
are: the HT Butte bed of the Tongue River Member, and the Schoolhouse,
Beulah-Zap, and Hazen beds of the Sentinel Butte Member (pl. 1).

HT Butte bed.--The name HT Butte is here used for a lignite bed

that has a similar stratigraphic position to the bed described by
Hares (1928) and Royse (1967) in the Bullion Butte area. Available
data are not extensive enough to provide a positive correlation
between these two beds, although:.Rehbein (1977) showed such a
correlation to be likely. The HT Butte underlies 1,185,565 acres
(479,798 ha) within the area of this study and is considered to
mark the contact between the Sentinel Butte and Tongue River Members.
In the Glenharold mine at Stanton and at the Miltom R. Young power
plant mine near Center (pl. 5), the HT Butte bed is being mined
currently, but it is locally called the Hagel, upper and lower
benches. Across the Missouri River in the Underwood area, this bed
is referred to as the Underwood. Average analyses of samples from
this bed are given in table 1.

Hazen bed.--This bed is about 142 ft (43.3 m) above the HT Butte
bed. It crops out to the west in the area and underlies approximately

658,490 acres (266,491 ha).
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Beulah-Zap bed.--The Beulah-Zap bed (pl. 7) is the most
commercially important lignite bed within the study area‘owing to
its lateral continuity, thickness, and relatively shallow depth.
It is about 92 ft (28 m) above the Hazen bed and can be correlated
the most reliably. It is currently being mined at several locations
in the Beulah area and is the main reserve bed for the gasification
plant that has been planned for the Dunn Center area. It has also
been called the Dunn Center bed (Leonard and others, 1925). This
bed might also be correlative with the Bullion Butte lignite of
Royse (1970) and the Fryburg bed of the Fryburg-Belfield area.
The Beulah-Zap bed underlies 54 percent of the study area, or
approximately 638,414 acres (258,366 ha). Average analyses of samples
from the Beulah-Zap bed are shown in table 1; trace element composition
and content are shown in table 2.

Schoolhouse bed.--The overlying Schoolhouse bed (pl. 8) is

separated from the Beulah-Zap bed by approximately 69 ft (21 m) of
interburden. Both beds are currently being mined at Knife River Coal
Company's South Beulah mine. The Schoolhouse bed is present under

approximately 381,824 acres (154,524 ha) of the area.
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